We examined 25 patients with thyroid eye disease, using both the STIR (Short Tau Inversion Recovery) sequence and cine MRI techniques. A number of characteristic features can be seen on the cine MRI.
SUMMARY
We examined 25 patients with thyroid eye disease, using both the STIR (Short Tau Inversion Recovery) sequence and cine MRI techniques. A number of characteristic features can be seen on the cine MRI.
There is muscle enlargement with restriction of move ment and, in the burnt-out phase of the disease, reduced elasticity of the muscles is manifest as their failure to stretch on eye movement. This is in contrast to the active phase ef the disease, where although the muscles are enlarged, muscle stretching is clearly visible. The STIR sequence gives an assessment of muscle water content, and hence a high signal is seen in active disease. Combining these techniques is useful in assessing the level of disease activity in thyroid eye disease, and helps in planning further management.
Significant thyroid eye disease occurs in 2-7% of cases of Graves' disease.I There appear to be two stages in the disease process: an active phase characterised by inflammation with a lymphocytic infiltrate of the retro-orbital tissues, and a quiescent (burnt-out) phase?-5 In the latter, fibrosis has occurred, but there is no active inflammation.
Magnetic resonance imaging (MRI) has several advantages over computed tomography (CT) in the assessment of thyroid eye disease There is excellent soft tissue differentiation; no ionising radiation is used, so multiple sequences are possible and no patient repositioning is required to take scans in different planes.6,7 Those features characteristic of thyroid eye disease seen on CT such as muscle enlargement with relative sparing of the tendon, bowing of the medial wall of the orbit, and muscular compression at the orbital apex in cases of optic neuropathy,4 will also be seen on MRI, but with better tissue contrast. By using different scanning techniques, further information on disease activity can be obtained. We have used both the STIR (Short Tau Inversion Recovery) sequence and cine MRI techniques8,9 to examine 25 patients with thyroid eye disease. The STIR sequencelO suppresses the signal from orbital fat, and enhances the signal from water-containing tissues. Active inflammation is associated with oedema within the tissue, and will give a bright signal on the STIR sequence, which can be used to assess the degree of inflammation within the extra ocular muscles. The cine MRI technique takes multiple static orbital images while the patient fixates a series of targets across the visual field, and allows an assessment of muscle contractility.
METHOD
A Siemens Magnetom Impact MRI scanner was used. In the STIR sequence (TR/TE/TI 3000/201150), images were taken in the coronal plane. For the cine MRI technique, a FISP two-dimensional sequence was used. A strip of card with six separate lines set 30° apart was suspended in front of the patient and aligned either transversely or sagittally depending on the eye movement of interest. The patient was asked to look sequentially at each mark on the paper, and a scan was performed in each position. Each image took 15 seconds to acquire. After the patient had fixated all six points, the procedure was repeated in reverse order. The images generated were then displayed as a continuous video loop. 9 Each patient was examined clinically, and their disease graded in accordance with the Werner and Mourits classifications.11,12
The static scans were studied and the length of the medial recti in abduction and adduction were measured. In addition the maximum width of the rectus muscles was measured from the coronal scans. The Signal Intensity Ratio (SIR) of each muscle was measured, by comparing the STIR signal from the extraocular muscle (pixel analysis of its brightness) with that from the temporalis muscle on that side, and expressing the results as a ratio. These findings There is enlargement of the extraocular muscles, particu larly in the right eye, which give a bright signal on the STIR sequence, indicating a high water content and active inflammation. 
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were compared with the level of disease activity graded clinically. l O
RESULTS
Using the cine MRI technique a number of char acteristic features could be seen. Enlargement of the extraocular muscles with relative sparing of the tendons was observed. There was impaired ocular motility in both the active and burnt-out phases of the disease, but in the burnt-out phase muscle elasticity was reduced, manifesting as failure of the muscles to stretch on eye movement (Fig. 1) . In contrast, muscle stretching was clearly visible in the active phase of the disease. The normal wide range of movement of the optic nerve within the orbital fat U was impaired, due to either stretching or splinting of the nerve by the enlarged muscles. In cases with optic neuropathy, crowding at the orbital apex by the enlarged extraocular muscles could be seen, with an enlarged CSF cuff around the optic nerve more anteriorly.
Using the STIR sequence we found early active disease to be associated with a high SIR and relatively little muscle enlargement, whereas in advanced active disease considerable muscle enlargement was asso ciated with a high SIR (Fig. 2) .10 In burnt-out disease, although muscle enlargement persisted there was a lower SIR (Fig. 3) . Several cases showed increased signal intensity within the orbital fat as well as the extraocular muscles. Another feature seen in many cases of early disease was a halo of increased signal intensity around the muscle (Fig. 4) . We feel that these techniques are an invaluable adjunct to clinical examination in thyroid eye disease. They help to assess the level of disease activity, aid in the planning of appropriate treatment, and provide information about the natural history of the disease.
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